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In  tlie  table  which  accompanies  this  paper  I  have  put 
down  the  leading  facts  with  the  results  of  a  hundred  and 
fifty  extractions  of  cataract  performed  on  a  hundred  and 
thirty  patients ;  in  the  table  two  numbers  bracketed  together 
signify  two  eyes  of  the  same  individual.  Seventy-one  of  the 
patients  were  males  and  fifty-nine  were  females. 

The  results  are  comprised  under  three  heads  :  successful, 
partially  successful,  and  failure.  Under  the  first  are  placed 
all  eyes  that  could  read  print  varying  in  size  from  D  =  0*5, 
to  D  =  4  of  Snellen's  test  types  at  a  distance  of  from  20  cm. 
to  50  cm,,  and  had  vision  for  distance  =  |- to  ^/Vj  or  could 
tell  the  time  on  a  watch  within  a  fortnight  or  three  weeks  of 
the  operation,  aided  in  eacb  case  by  a  suitable  convex  lens. 
As  far  as  No.  112  in  the  table  the  old  edition  of  Snellen's 
types  and  lenses  numbered  by  focal  lengths  were  used,  in 
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those  after  No.  113  the  new  edition  of  types  and  metrical 
lenses. 

Under  the  second  head  come  eyes  which  could  count 
fingers  and  distinguish  one  from  the  other ;  thus,  tell  the 
thumb  from  the  fingers,  the  small  from  the  forefinger,  also 
whether  the  front  or  back  of  the  hand  was  looked  at,  or 
had  vision  enough  to  enable  the  patient  to  go  about  without 
a  guide. 

Under  the  third  head  are  placed  those  eyes  which  saw  no 
better,  or  worse,  than  before  the  operation. 

The  number  of  eyes  in  which  the  operation  was  success- 
ful is  one  hundred  and  fifteen,  76'6  per  cent  of  the  whole; 
partially  successful,  twenty-four,  16  per  cent;  failures, 
eleven,  7*3  per  cent.  So  that  in  92'6  per  cent  the  patients 
were  the  better  for  the  operation. 

The  ages  of  the  patients  varied  between  three  and  eighty 
years.  One  hundred  and  twenty -four  of  the  cataracts  were 
nuclear,  twenty-six  cortical.  By  nuclear  I  mean  that  form 
of  cataract  met  with  in  persons  past  the  middle  of  life,  in 
which  the  nucleus  or  central  part  of  the  lens  is  opaque  and 
hard,  the  cortical  layers  being  opaque  but  rather  softened, 
the  opacity  of  the  nucleus  being  often  first  in  point  of  time, 
frequently  described  as  senile  or  hard  cataract. 

By  cortical  I  mean  the  form  met  with  in  young  people, 
and  at  all  ages  from  injury,  in  which  the  opacity  commences 
in  the  cortical  layers  of  the  lens,  and  subsequently  invades 
the  nucleus,  the  whole  being  of  a  consistency  varying  be- 
tween a  gelatinous  and  completely  fluid  condition,  often 
described  as  juvenile  or  soft  catract. 

The  methods  of  extraction  were  three — small  flap  section 
upwards,  or  downwards,  associated  with  iridectomy,  one  hun- 
dred and  four ;  linear  section  upwards,  or  downwards,  also 
associated  with  iridectomy,  twenty-five;  oblique  corneal 
section  downwards,  as  a  rule  without  iridectomy,  twenty- 
one.  In  the  two  first  the  ii-idectomy  was,  as  a  rule,  per- 
formed at  the  time  of  extraction,  but  in  several  cases  as  a 
preliminary  some  weeks  or  months  previously. 

In  six  cases  a  traction  instrument,  scoop,  or  sharp  hook 
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was  required  to  remove  the  leus.  In  five  vitreous  was  lost. 
Secondary  operations— iridectomy,  or  tearing  through  opaque 
capsule— were  required  in  twenty-nine  (19-3  per  cent). 
Iritis,  sufficient  to  cause  impairment  of  vision,  occurred 
in  twenty-four  cases  (16  per  cent.).  Anaesthetics  were  given 
in  one  hundred  and  twenty-eight,  the  operation  was  per- 
formed without  in  twenty-two  cases. 

The  number  of  cases  is  too  small  to  enable  me  to  draw 
comparisons  between  diflferent  methods  of  operating^  and  I 
do  not  pin  my  faith  exclusively  to  any  one,  but  my  impres- 
sion is  that  the  extraction  by  small  flap  section  with  iri- 
dectomy is  that  which  is  best  suited  to  the  majority  of 
cases. 

The  operation  with  upward  section  is  performed  as 
follows :— The   patient  is  placed  in  the  supine  position, 
brought  thoroughly  under  the  influence  of  an  anaesthetic, 
the  lids  held  open  by  a  wire  speculum,  the  globe  fixed  by 
holding  the  conjunctiva  and  subconjunctival  fascia  near  the 
lower  corneal  margin  with  the  fixing  forceps,  and  drawn 
gently  downwards.    A  Graefe's  knife  is  then  entered  in  the 
sclero-corneal  junction  on  the  outer  side  of  the  globe  at  a 
point  midway  between  the  upper  margin  of  a  moderately 
contracted  pupil  and  the  upper  border  of  the  cornea ;  the 
surfaces  of  its  blade  being  kept  parallel  to  the  plane  of  the 
iris,  it  is  pushed  gently  and  slowly  across  the  anterior 
chamber,  and  its  point  brought  out  at  a  spot  on  the  inner 
side  of  the  globe  corresponding  to  that  of  entrance  on  the 
outer;  then  by  a  gradual  sawing  movement  the  knife  is 
made  to  cut  its  way  out  upwards,  the  line  of  section  corre- 
sponding as  nearly  as  possible  to  the  sclero-corneal  junction, 
encroaching  on  neither  cornea  nor  sclera ;  thus  a  flap  com- 
prising about  one  third  of  the  cornea  is  formed.  Iridectomy 
is  then  performed  (if  it  has  not  been  already  done  as  a 
preliminary),  but  the  piece  of  iris  removed  need  not  be  large. 
My  object  is  to  make  a  pupil  which  resembles  as  nearly  as 
possible  an  ordinary  key-hole  in  form ;  should  the  eye  turn 
upwards  it  must  be  drawn  down  by  an  assistant  during  the 
removal  of  the  piece  of  iris,  but  I  never  let  any  one  else 
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touch  the  eye  if  I  can  possibly  avoid  it.  The  next  step  in 
the  operation  is  the  laceration  of  the  lens  capsule.  For 
this  purpose  I  use  a  small  sharp  hook  with  flexible  stem, 
which  can  be  bent  to  any  required  angle,  and  which  is 
gilded,  so  that  it  can  be  seen  when  in  the  anterior  chamber 
much  more  distinctly  than  white  metal  or  steel.  A  few 
scratches  with  the  hook  tear  up  the  capsule  most  satis- 
factorily. 

The  cataract  is  removed  by  gently  pressing  with  the 
curette  upon  the  globe,  which  is  drawn  downwards  if 
necessary,  just  below  the  inferior  margin  of  the  cornea. 
The  bulk  of  the  lens  having  escaped  care  is  taken  by  gently 
pressing  on  the  cornea  from  all  sides  towards  the  centre  to 
get  any  soft  cortical  matter  which  may  remain  behind  the 
iris  into  the  pupil,  and  then  gently  press  it  out  through  the 
incision.  So  soon  as  the  pupil  appears  black  and  clear  the 
speculum  is  removed  and  the  eye  carefully  closed,  two  small 
folds  of  lint  wetted  in  cold  water  are  then  placed  upon  the 
lids  of  both  eyes,  and  the  whole  secured  by  a  bandage  which 
has  been  made  by  Mr.  Dunnage,  surgeon  to  the  Central 
London  Ophthalmic  Hospital. 

In  extraction  by  linear  section  the  details  of  the  operation 
diflfer  from  the  small  flap  only  in  the  form  and  position  of 
the  incision.  Puncture  and  counter-puncture  are  made  in 
the  sclerotic  beyond  the  sclero-corneal  margin,  at  points  in 
a  line  rather  below  the  upper  margin  of  the  cornea.  The 
Graefe's  knife  is  entered  and  passed  across  the  anterior 
chamber  with  the  surfaces  of  its  blade  parallel  to  the  plane 
of  the  iris,  but  as  soon  as  its  point  has  emerged  on  the 
inner  side  of  the  globe  its  edge  is  turned  straight  forwards 
and  made  to  cut  its  way  out  just  within  the  sclero-corneal 
margin. 

In  extraction  by  oblique  corneal  section  no  speculum  or 
fixing  forceps  are  used,  but  the  lids  are  held  open,  and  the 
globe  steadied  by  the  fingers.  The  section  is  made  down- 
wards by  transfixing  the  globe  with  a  Graefe's  knife  through 
the  sclero-corneal  margin,  the  puncture  and  counter-punc- 
ture being  in  a  line  rather  below  the  centre  of  the  pupil. 
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The  edge  of  tlie  knife  during  its  introduction  and  passage 
across  the  anterior  chiamber  is  directed  forwards  so  that  the 
surface  of  the  blade  forms  an  angle  of  about  45°  with  the 
plane  of  the  iris.    As  soon  as  its  point  has  fairly  emerged 
on  the  inner  side  of  the  globe  it  is  made  to  cut  its  way  out, 
by  a  gradual  sawing  movement,  through  the  cornea,  about 
midway  between  the  lower  border  of  the  pupil  and  the 
sclero-corneal  margin.     As  a  rule  no  iridectomy  is  per- 
formed, but  in  cases  where  the  pupil  does  not  readily  dilate 
it  is  well  to  remove  a  small  portion  of  iris  from  its  margin ; 
the  capsule  is  lacerated  with  the  sharp  hook,  the  cataract 
removed  by  making  pressure  with  the  forefinger  of  one  hand 
upon  the  upper  lid  drawn  up  just  enough  to  clear  the  upper 
margin  of  the  cornea,  aided  by  pressure  similarly  applied 
below  witli  a  finger  of  the  other  hand  upon  the  lower  lid. 
Any  soft  matter  that  may  remain  after  the  bulk  of  the 
cataract  has  escaped  is  carefully  pressed  out,  the  iris,  if  it 
has  prolapsed,  returned  with  the  curette,  and  both  eyes 
bandaged  as  after  the  small  flap  extraction. 

The  small  flap  section  has,  in  my  opinion,  the  following 
advantages : — The  wound  is  made  in  a  portion  of  the  eyeball 
the  vascular  supply  of  which  renders  its  healing  power  very 
great,  and  the  flap  being  small  the  chance  of  suppuration  is 
but  slight.  The  risk  of  loss  of  vitreous  at  the  time  of  the 
operation,  or  of  choroido-iritis  subsequently,  is  less  than  in 
linear  section.  The  alteration  in  curvature  of  the  cornea  is 
not  so  great  as  after  oblique  corneal  section. 

With  regard  to  the  relative  advantages  of  upward  and 
downward  sections,  so  far  as  vision  is  concerned,  that  for 
reading  or  near  work  is  equally  good  in  either ;  distant  vision, 
however,  is  not  quite  as  good  after  the  latter  as  the  former^ 
In  some  cases  where  both  eyes  have  been  operated  on  in  the 
same  patient  I  have  done  one  with  upward,  the  other  with 
downward  section,  and  the  former  gave  the  best  vision  for 
distance,  while  for  reading  sight  was  equally  good  in  both. 
The  reason  of  this  is,  firstly,  that  from  the  size  of  the  pupil, 
which  instead  of  being  to  a  great  extent  covered  by  the 
upper  lid,  lies,  when  the  eyes  are  directed  straightforwards^ 
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entirely  in  the  palpebral  aperture,  too  much  light  enters  the 
eye  and  causes  confusion.  Secondly,  the  patient  looks 
through  a  portion  of  the  cornea  which  may  have  become 
irregular  from  the  cicatrix  of  the  wound. 

Other  disadvantages  of  downward  section  are:  —  The 
wound  is  not  so  well  covered  by  the  upper  lid  as  in  upward 
section,  and  from  its  position  is  liable  to  be  irritated  by  the 
lower  lashes  should  entropion  occur.  If  closure  of  the 
pupil  or  opacity  of  the  cornea  take  place  there  is  a  diffi- 
culty in  making  an  artificial  pupil,  as  the  greater  part  of  the 
normal  cornea  and  iris  lie  beneath  the  upper  lid,  by  which 
the  new  pupil  would  be  covered.  The  downward  section, 
however,  has  this  great  advantage,  it  renders  the  operation 
of  extraction  extremely  simple  and  easy,  and  lessens  to  an 
immense  extent  the  risk  of  accidents  during  its  perform- 
ance. Thus,  there  is  no  necessity  for  the  use  of  a  speculum, 
or  if  one  is  used  it  can  be  removed  so  soon  as  the  section  is 
completed ;  it  is  never  necessary  to  draw  the  eyeball  down- 
wards when  performing  the  iridectomy,  or,  indeed,  to  touch 
it  with  fixing  forceps  after  completion  of  the  section. 
The  cataract  can  be  removed  by  pressure  with  the  fingers 
upon  the  partially  closed  lids  instead  of  by  an  instrument 
applied  directly  to  the  eyeball  as  in  upward  section;  and, 
lastly,  should  an  accident  happen,  such  as  escape  of  vitreous 
or  displacement  of  the  cataract  necessitating  the  introduction 
of  a  traction  instrument,  the  section  is  in  such  a  position 
that  the  requisite  manipulations  can  be  carried  out  without 
touching  the  eyeball  with  forceps. 

My  practice  is  in  all  cases  where  I  expect  any  difficulty, 
or  operate  without  anaesthesia,  to  make  my  section  down- 
wards, as  a  rule  employing  no  speculum  or  fixing  forceps, 
but  holding  the  lids  open  and  steadying  the  globe  with  my 
fingers.  In  plain  straightforward  cases,  and  with  anaesthesia, 
I  make  my  section  upwards,  keeping  the  lids  open  by  a 
speculum,  and  fixing  the  globe  with  forceps. 

With  regard  to  the  performance  of  iridectomy  I  rarely 
extract  without  it.  Some  of  my  cases  of  oblique  corneal 
section  gave  brilliant  results,  but  such  are  the  exception, 
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the  rule  being  that  a  prolapse  of  iris  takes  place  which  most 
probably  renders  an  iridectomy  necessary  at  some  time  or 
other,  and  at  least  causes  a  considerable  amount  of  irrita- 
tion and  leaves  an  anterior  synechia,  but  may  even  set  up 
glaucomatous  change  and  destroy  the  eye. 

The  greater  part  of  my  experience  of  extraction  without 
iridectomy  has  been  gained  from  the  practice  of  others ;  I 
have,  however,  seen  enough  of  it  to  determine  me  to  per- 
form the  operation  but  rarely,  although  the  cases  in  which 
I  have  done  it  were,  on  the  whole,  very  satisfactory. 

My  rule  is  in  cases  of  mature  cataract  to  perform  iridec- 
tomy at  the  time  of  extraction,  in  immature  as  a  preliminary 
as  long  before  the  lens  is  removed  as  possible,  and  in  cases 
where  the  nucleus  of  the  lens  alone  is  opaque  I  make  the 
artificial  pupil  downwards,  as  in  this  position  it  considerably 
improves  vision  so  long  as  the  margin  of  the  lens  remains 
clear. 

In  the  selection  of  cases  for  operation  I  keep  in  view  only 
two  points ;  1st,  that  the  perception  of  light  is  good ;  2nd, 
that  the  greater  part  of  the  lens  is  opaque.  In  several  of 
the  cases  contained  in  the  table  the  cataract  was  associated 
with  disease  of  the  deeper  structures  of  the  globe,  chiefly  the 
choroid ;  such  form  a  large  proportion  of  the  partially  suc- 
cessful cases,  the  remainder  being  accounted  for  by  dense 
capsular  obstruction,  iritis,  changes  in  the  vitreous  and 
choroid  after  extraction. 

The  causes  of  failure  were  suppuration  of  the  cornea  or 
whole  eyeball,  severe  choroido-iritis,  and  such  a  condition 
of  the  deeper  parts  of  the  globe,  that  no  improvement  of 
vision  resulted,  though  the  cataract  was  removed  without 
difficulty  and  no  subsequent  complication  occurred. 

My  after-treatment  of  extraction  cases  is  extremely  simple ; 
both  eyes  are  bandaged  as  already  described,  and  the  lint  is 
kept  constantly  wet  by  dripping  cold,  iced  or  warm  water,  upon 
the  outside  of  the  bandage  as  often  as  may  be  requisite.  In 
most  cases  I  use  cold  water,  but  if  I  have  had  any  trouble 
during  the  operation,  or  for  any  reason  expect  inflammatory 
changes,  a  lump  of  ice  is  kept  in  the  vessel  from  which  the 
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water  is  taken ;  in  old  and  feeble  persons  I  use  warm  water. 
At  the  end  of  the  second  day  the  pieces  of  lint  are  changed, 
but  I  never  attempt  to  open  either  eye  till  the  end  of  the 
first  week,  and  not  always  then ;  if  the  eyelids  retain  their 
natural  appearance  I  am  quite  satisfied;  if  the  patient  opens 
the  eyes  himself  even  so  soon  as  the  day  after  the  operation 
I  have  no  fear,  for  he  will  not  do  so  unless  all  is  going 
exceptionally  well. 

I  keep  the  patient  in  bed  for  four  days,  at  the  end  of  the 
week  let  him  have  the  sound  eye  untied,  and  wear  a  large 
green  shade  over  both ;  the  eye  operated  upon  is  kept 
bandaged  for  three  weeks,  the  lint  being  kept  constantly  wet 
for  the  first  fortnight ;  the  shade  is  worn  until  all  undue 
vascularity  has  subsided ;  at  the  end  of  a  month  vision  is 
carefully  tested,  and  glasses  are  given  about  two  months 
after  the  operation. 

If,  shortly  after  the  operation,  pain  is  complained  of,  and  I 
notice  that  the  eyelids  are  becoming  red  and  swollen  I  suspect 
iritis  or  commencing  suppurative  corneitis ;  I  then  order 
belladonna  lotion  to  be  used  instead  of  water,  apply  leeches 
to  the  temples,  and  in  some  cases  give  mercury  and  opium 
internally.  I  also  see  that  the  lower  lid  is  not  inverted,  but 
do  not  open  the  eye;  if  entropion  is  found,  strapping  is 
applied  so  as  to  keep  the  lid  in  place ;  this  failing,  a  portion 
of  skin  and  orbicularis  muscle  is  removed. 
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